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~ The MAILING DATE of this communication appears on the cover sheet with the correspondence address- 

All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
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NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
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1 . This communication is responsive to 10/07/09 . 

2. The allowed claim(s) is/are 1-19,21-29 and 34-36 . 
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1. □ Certified copies of the priority documents have been received. 
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International Bureau (PCT Rule 17.2(a)). 
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Paper No./Mail Date . 
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DETAILED ACTION 



I. EXAMINER'S AMENDMENT 

1 . An examiner's amendment to the record appears below. Should the changes and/or 
additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR 
1.312. To ensure consideration of such an amendment, it MUST be submitted no later than the 
payment of the issue fee. 

2. Authorization for this examiner's amendment was given in a telephone interview with 
Mr. David P. McAbee (Reg. No. 58,104) on October 7, 2009. The examiner proposed 
amendments to better place the application in condition for allowance, particularly adding the 
limitation that prior arts fail to teach. Mr. McAbee agreed. 

The application has been amended as follows: 

3. Claim 1 (Currently Amended) A method comprising: 

receiving a plurality of write transactions with a controller hub from a processor 



combinable attribute to indicate they are a plurality of write combinable write transactions; 

buffering data associated with the plurality of write combinable write transactions in a 
buffer of the controller hub in response to each of the plurality of write transactions being 
associated with the write combinable attribute to indicate they are the write combinable write 
transactions; and 

transmitting a write completion signal corresponding to each of the plurality of write 
combinable write transactions with the controller hub to the processor requesting device in 




i, each of the plurality of write transactions being associated with a write 
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response to buffering the data associated with each of the plurality of write combinable write 
transactions; 

flushing the data associated with the plurality of write combinable write transactions in 
the buffer as write combined data in a single transaction to an I/O device in response to receiving 
a flush signal from the processor requesting device after transmitting the write completion signal 
corresponding to each of the plurality of write combinable write transactions with the controller 
hub to the processor . 

4. Claim 2 (Currently Amended) The method of claim 1 , wherein the processor requesting 
device is to transmit the flush signal in response to receiving a last write completion 
corresponding to a last write combinable write transaction of the plurality of write combinable 
write transactions. 

5. Claim 3 (Currently Amended) The method of claim 2, wherein the write completion 
signal corresponding to each of the plurality of write transactions is transmitted by the controller 
hub before the processor requesting device transmits the flush signal, and wherein the controller 
hub is further to transmit a flush completion signal to the processor requesting device in response 
to flushing the data to the I/O device. 

6. Claim 4 (Currently Amended) The method of claim 3, wherein the processor requesting 
device is not to issue any further write combinable writes to a same memory region associated 
with the plurality of write combinable write transactions from when the flush signal is 
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transmitted by the processor requesting device to when the processor requesting device receives 
the flush completion signal. 

7. Claim 5 (Currently Amended) The method of claim 1, wherein flushing the data as write 
combined data to the I/O device in response to receiving the flush signal from the processor 
requesting device further includes: tagging the buffer with a first source identifier associated 
with one or more of the write combinable write transactions and the processor requesting device ; 
detecting a second source identifier associated with the flushing signal; comparing the second 
source identifier to the first source identifier; and flushing the data as write combined data to the 
I/O device in response to the second source identifier matching the first source identifier. 

8. Claim 6 (Original) The method of claim 5, further including repeating the comparing for 
a plurality of buffers, each buffer corresponding to an I/O port. 

9. Claims 7-9 (Canceled). 

10. Claim 10 (Currently Amended) The method of claim 1, wherein the write combined data 
includes more than one cache line worth of data. 

1 1 . Claim 11 (Original) The method of claim 1, wherein the receiving includes receiving a 
plurality of commands instructing the hub to consider each write transaction for write combining, 
each of the plurality of write transactions including one of the plurality of commands. 
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12. Claim 12 (Currently Amended) An apparatus comprising: a hub to be coupled to a 
processor, the hub including: 

receiving logic to receive a first write transaction and a second write transaction from a 
processor, the first and the second write transactions to reference partial data of a cache line 
within the processor, wherein the first and second write transactions include a write combinable 
attribute to indicate a first and a second partial write transactions as write combinable, 

combining logic coupled to the receiving logic to combine the partial data of the cache 
line referenced by the first and second write transactions as write combined data in response to 
the first and second write transactions including the write combinable attribute to indicate they 
are write combinable; and 

flushing logic coupled to the combining logic to flush the write combined data in a single 
transaction to an I/O device in response to a flush protocol event. 

13. Claim 13 (Previously Amended) The apparatus of claim 12, wherein the flush protocol 
event includes special flush signal to be received by the receiving logic from the processor. 

14. Claim 14 (Previously Amended) The apparatus of claim 13, further comprising 
transmission logic to send a first and a second write completion signals to the processor for the 
first and the second write transactions, respectively, before the write combined data is flushed to 
the I/O device, wherein the first and the second write completion signals are to verify successful 
storage of the partial data referenced by the first and the second write transactions, respectively. 
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15. Claim 15 (Previously Amended) The apparatus of claim 14, wherein the transmission 
logic is also to send a flush completion signal to the processor after the write combined data is 
flushed to the I/O device. 

16. Claim 16 (Previously Amended) The apparatus of claim 12, further comprising latency 
logic coupled to the combining logic to detect occurrence of a latency condition, wherein the 
flush protocol event includes occurrence of the latency condition. 

17. Claim 17 (Previously Amended) The apparatus of claim 16, further comprising 
transmission logic to send a first and a second write completion signals to the processor for the 
first and the second write transactions, respectively, as the write combined data is flushed to the 
I/O device, wherein the first and the second write completion signals are to verify flushing of the 
first and the second write transactions, respectively. 

18. Claim 18 (Previously Amended) The apparatus of claim 16, wherein the latency 
condition includes a delay in receiving a next third combinable write transaction from the 
processor and an interface to the I/O device being in an idle state. 



19. Claim 19 (Previously Amended) The apparatus of claim 12, wherein the combining logic 
includes a plurality of buffers, each buffer corresponding to an I/O port, and wherein the flushing 
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logic is to flush data from one of the plurality of buffers corresponding to the processor in 
response to a flush protocol event associated with the processor. 

20. Claim 20 (Cancelled). 

2 1 . Claim 21 (Currently Amended) An apparatus comprising : 

a hub to be coupled to a first device and a second device , the hub including: 
a buffer; 

receiving logic to receive a first combinablc write transaction and a second combinable 
write transaction from the first device; and 
a write combining module to 

store first data associated with the first combinable write transaction in the buffer and 
send a first write completion signal to the first device in response to storing the first data in the 
buffer, 

store second data associated with the second combinable write transaction in the buffer 
and send a second write completion signal to the first device in response to storing the second 
data in the buffer, and 

flush the first data and the second data as combined data in a single transaction to the 
second device in response to receiving a flush signal from the first device. 



22. Claim 22 (Currently Amended) The apparatus of claim 2 1 , wherein the first device 
includes a processor and the second device include an input/output (I/O) device. 
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23. Claim 23 (Previously Amended) The apparatus of claim 22, wherein the processor is to 
generate the flush signal in response to a flushing event, the flushing event being selected from a 
group consisting of use of an ordering fence, encountering an implicit locked instruction, and 
encountering an interrupt. 

24. Claim 24 (Previously Amended) The apparatus of claim 23, wherein the processor is to 
generate the flush signal further in response to a write combine history indicating the first 
combinable write transaction and the second write combinable transaction have been issued by 
the processor. 

25. Claim 25 (Previously Amended) The apparatus of claim 22, wherein the write combining 
module is further to send a flush completion signal to the processor in response to the flush of the 
first data and the second data as combined data to the I/O device. 

26. Claim 26 (Previously Amended) The apparatus of claim 25, wherein the processor is not 
to issue any further write combinable write transactions to a memory region associated with the 
first and the second combinable write transactions from when the processor generates the flush 
signal to when the processor receives the flush completion signal. 
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27. Claim 27 (Previously Amended) The apparatus of claim 22, wherein the write combining 
module is to be implemented in a layered communication protocol including at least a physical 
layer and a link layer. 

28. Claim 28 (Previously Amended) The apparatus of claim 27, wherein the hub is to be 
coupled to the processor though a point-to-point interconnect. 

29. Claim 29 (Previously Amended) The apparatus of claim 2 1 , wherein the write combining 
module is further to flush the first data and the second data as combined data to the second 
device in response to receiving the flush signal from the first device comprises: determine the 
flush signal is from the first device based on a first source identifier associated with the first and 
second combinable write transactions matching a second source identifier associated with the 
flush signal. 

30. Claims 30-33 (Cancelled). 

3 1 . Claim 34 (Currently Amended) An apparatus comprising: 
a processor including: 

write logic to transmit a plurality of write transactions to be identified as write 
combinable to a hub; 

receiving logic to receive a write completion for each of the plurality of write transactions 
from the hub; 
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protocol logic to transmit a flush signal to the hub to initiate a flush of data associated 
with the plurality of write transactions in a single transaction to an I/O device in response to 
detecting a flush event and in response to receiving, with the receiving logic, a last write 
completion for a last write transaction of the plurality of write transactions. 

32. Claim 35 (Previously Amended) The apparatus of claim 34, wherein the flush event is 
selected from a group consisting of use of an ordering fence, encountering an implicit locked 
instruction, and encountering an interrupt. 

33. Claim 36 (Previously Amended) The apparatus of claim 34, wherein the protocol logic is 
further to not allow the write logic to transmit any further write transactions to be identified as 
write combinable to a memory region associated with the plurality of write transactions from 
when the protocol logic transmits the flush signal to when the receiving logic receives a flush 
completion signal from the hub to indicate the flush of the data associated with the plurality of 
write transactions has been performed. 

34. Claims 37-39 (Cancelled). 

II. RELEVANT ART CITED BY THE EXAMINER 

1 . The following prior art made of record and not relied upon is cited to establish the level 
of skill in the applicant's art and those arts considered reasonably pertinent to applicant's 
disclosure. See MPEP 707.05(c). 
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2. The following reference teaches write transactions on an input/output (I/O) hub according 
to a protocol between the target and a processor. 

U.S. PATENT NUMBER 

US 6,950,438; 6,457,084; 6,877,049; 6,601,118; 2003/0023666; 2005/0071534; 2004/0015503; 
6,101,568; 2002/0087801 



III. ALLOWABLE SUBJECT MATTER 

1. The following is an examiner's statement of reasons for allowance: In regards to claims 
1, 12, 21, and 34, the closest prior arts fail to disclose "flushing the data associated with the 
plurality of write combinablc write transactions in the buffer as write combined data in a single 
transaction to an I/O device in response to receiving a flush signal from the processor after 
transmitting the write completion signal corresponding to each of the plurality of write 
combinable write transactions with the controller hub to the processor ". 



2. The remaining claims 2-11, 13-19, 22-29, and 35-36 are allowed by virtue of their 
dependencies on the independent claims. Hence, the examiner has allowed claims 1-19, 21-29, 
and 34-36. 

3. Any comments considered necessary by applicant must be submitted no later than the 
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue 
fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for 
Allowance." 
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IV. CLOSING COMMENTS 

Conclusion 

a. STATUS OF CLAIMS IN THE APPLICATION 

1 . The following is a summary of the treatment and status of all claims in the application as 
recommended by M.P.E.P. 707.07(i): 

a(l) CLAIMS ALOWED IN THE APPLICATION 

2. Per the instant office action, claims 1-19, 21-29, and 34-36 have been allowed. 

b. DIRECTION OF FUTURE CORRESPONDENCES 

3. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ernest Unelus whose telephone number is (571) 272-8596. The 
examiner can normally be reached on Monday to Friday 9:00 AM to 5:00 PM. 

IMPORTANT NOTE 

4. If attempts to reach the above noted Examiner by telephone are unsuccessful, 
the Examiner's supervisor, Mr. Alford Kindred, can be reached at the following 
telephone number: Area Code (571) 272-4037. 

The fax phone number for the organization where this application or proceeding 
is assigned is 571-273-8300. Information regarding the status of an application may be 
obtained from the Patent Application Information Retrieval (PAIR) system. Status 
information for published applications may be obtained from either Private PAIR or 
Public PAIR. Status information for unpublished applications is available through Private 
PAIR only. For more information about the PMR system, see her//pair-direct.uspto.gov. 
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Should you have questions on access to the Private PAIR system, contact the 

Electronic Business Center (EBC) at 866-217- 91 97 (toll-free). 

/Alford W. Kindred/ Ernest Unelus 

Supervisory Patent Examiner, Art Unit 2181 Patent Examiner 

October 7, 2009 Art Unit 2181 

/Ernest Unelus/ 
Examiner, Art Unit 2181 



